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, 4' -i>^T^ ^^co^^^v^'T^ > (^mmm4, 754, 625-^) «, a 

' , a' -T-h9^^;v-a, «' -tf;^ (4 -i^- p - h ;vT^ ^ :7i^;v) -p- 

^ V V > 3-269084 -f-^Er^) ; L-C^#fi^i^*^%'& h V 7 
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-;vT 5 >mmit (#ii¥4 - 1 2 9 2 7 1 ■^<2r#R) ; tf V-;v»t'^Wt^'T 5 y *7&^^ 
L/i'fb'^il^ (#P?g¥ 4 - 1 7 5 3 9 5 -^<Z^m) ; V ^^^"C 3 m^«T 5 
y^-yV Lfc^«v T 5 > (#PJ¥ 4 - 2 6 4 1 8 9 -^<Zr«) ; X f- V ;H»?t 

^ ^mki^^ r<> mm^ 4 - 2 9 o s 5 1 ; ^ :t ^ 3 m. 

7^y^::^y h ^^IS L/c (D 4-304466 I ^ ^ -z^'-:^ h 

^mwr^i^ 4 - 3 0 8 6 8 8 -^<2rSi) ; ^>>^;V7^-;Hk'^«l^ (#^^4 

- 3 6 4 1 5 3 ; 7 V 3 B-T < > ^m^Lfz ^ O 5-254 

7 3 ^^$^) ; h U T 5 ^-ft-^Jj^ (#P?fW 5-239455 -^^fR) ; v l£ U y;VT 
^ye^i-;^ (#gfl¥ 5 - 3 2 0 6 3 4 -f-^fli) ; N, N, N- h V -7 ji-;l'T ? >lf 
(#r^¥6 - 1 9 7 2-f-<2rf|l) ; "7 ^ 7 >«at ^^-t^^Wi^'T ^ > (#M 

¥7-138562 ^<2rf|K) ; z?'7 ^ ^ V ^i-y W P ^If S# 7-2 

5 2 4 7 4-^<&$R) ; ti F^y-'^fb^^ (mm^2- 3 115 9 l^^kWO ; v^^f^'fb 
^t) (*IS#it» 4 , 9 5 0, 9 5 0 -^^Wi) ; V 7 ^ ^ ^# 6 - 4 9 0 7 

9 ^<2r$&) ; 7 T 5 ^^If (#W¥ 6 - 2 5 6 5 9 ; V F ^^t-^^ 

[0171] 

V. Cr.Mn, Fe. Co. Ni. Cu. Zn. Cd. AK Ga. In. Si. Ge 
. Sn. Sm. Eu. T b O v^-ftLy^^^- P>Mi^tL. 8 - Fn^i/^y U 

(4 V T V - ;v T 5 y ^ ^ t L r 1 ^ T u - ;^ T ^ y »JSJ.^ tctt^ 

=^ ^ -f- ^ ^ t * o 
[0172] 

>fl*#<7)0S LV^*#:^Jfc LTii. 'i^°;i'-7'f U 5, 10, 15, 20--rh^-7 
ji^;V-21H, 2 3 H->}^;V7-f 5, 10, 15, 2 0 - x h 7 ^ j:- •^--'V- 2 1 

H, 2 3 H-^°;V7^ f (II). 5, 10, 15, 2 0 - x h 9 7 2 

1 H, 2 3 H-'i^°;V7 ^ V (II) . 5, 10, 15, 20-7" h9y^~}l^- 2 1 H 
, 2 3 B.-^)\^y 4 U (II) . 5, 10, 15, 20-T- h y y :x.=.)ly- 2 1 H, 

2 3 H-*°;V7'f y >/^':^v'7A (IV) :t^iyh\ 5, 10, 15, 2 0-xh9 (4 
-t:°V-:^';V) - 2 1H, 2 3 H-*°;V7 -1" i; 2 9H, 3 1 H--7^n>'T->'l|B| (II 
) . V^J^ n vT->'IEI& (II) . y ^'UiyT^y^^ y ^uiyr=-y^^-y 
i^y2^. y ^uzyT^y^. y ^u-yr-ym (ii) > 4, 4' , 4" , A"'-r-Yy 
T^'-2 9H, 3 1 H-7^5'n'>T^>^>0^^tf e.tL;&o 

[01731 

[0 17 4] 

^T-'fb^%<7):^-^^P^V^T. ®#5 0 0 OJiJ^T, 0t L< ii 3 0 0 OJ^IT. J: l9$ft L< 
(4 2 0 0 0 mT. ^ L < 54 1 7 0 0 &.T . mKWt. L < (4 1 4 0 0 ^XT. t fz. M 

1-2 0 0 ^X±. t L < 14 4 0 0 &.±. i 19 0* L < t4 6 0 0 iy>±<7)tlH-e^^o lE^Liii 

[0175] 

(a) t4. ±^<^IE?L«!^Mtt'^k'^^<7)^*>^^^56--a^-i• 
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[0 17 6] 
[0 17 7] 

[11- 3. 4iry<t^m ^>'7v^;vjb'^%) ] 

:^mm<DmwwMmmm.ji^m (b) {±. m^Ltz^ ^y^t^m {^-^y^vfiMt^m 

[0 17 8] 

if^m<DmMm^^m.mM.^m (b) tcti, ^-^yit^m i^-tyyViDy^it^m) (^m 

v^o ^^HJ?coii#iir^|gffi,«% (B) tci5it^iE?Llt3i'l±'fk^l/o^^fi«. -(^yit 

i± 1 0 oafl:%mJi-t?^ 19 > tfz. 1 0 0 0 oaS%J:y,Ttr^^^ Lv^o 
[0 17 9] 

^ ^ y Vc-^^n ( ^ ^ > 9 V ^ ;v>fb^t;) , ajio pi^ttoiE^LItmtt^b^^ triEm# 

^'^(0^1\Mmm\.'km t 1:100-100:1 @«<^»J^T' t 'Jj ^ t 

iim-t L<. 1:20-20:1 giSc^tiJ-^-e i: 'f) Lv^o 
[0 18 0] 

[II- 5. -^011^:1 \z.%M-f^^^\:-. ttr^O-i^^ (1) ~ (3) -e^^^^tL 
[0 1 8 1 1 

[II— 4. '^M.^'} 
[0182] 

i^-e. ^^^Hjo-f v^':*;Wb'^il^ii. nT~^yhi.x [i-i. t^r-'ty'] 
t?ff^ L/iT y =^*i-^B^^#tt^ :t :^'fb^£^ . [ii- 2 . jETLm^umb^®] 

5^ ;v<t:^jr^ \t m^^#t4 ^ ^ > -fb^t/ 1 iEl\Mm.mt^m h\z^ ^ jb^ti -e ^ ^ o 
(^7t:i6. «0JO^:t>7v'~J?7;Hb'^J^*'^*-r^mW*li3imfflM% (B) mw«a 

^m^lfi-i^*^ (A) i:|WI#^C'Jei^^t:lJSCT'^-o#o^:0-=^#^"ev>T^>A< , s^^m-^ 

[0183] 
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■M-r^M t ti. iE7LfiijMt4'fb'^t/^ii't 0.0 0 5 m.m%&.±.. 0^ L < {± 0 . 5 m 

0. 0 0 iM%j^J.±^ 0^ b < }± 0. iM%j':i±. L< f±o. 24fi%iy.Ji 

^l^-t ^ -e * o -^^m twfflv^p>tLSt&^<:o^:t> ^b-^tJ (± IS v§ tt ^ i" ^ ^6 

[0 18 4] 

tfz. ■^mm%mnmm%mm.mii} (a) ti^stt^vMi: lt{±. s^:S:#t4'f^> 
tLv^o w\m\^. :^mM(DmMmmm.mm.mi (b) tr-^stL^MtuTti. ^^^b^co 

[0185] 

;l/>?j:.-5^;VJi--r;V> -/n if V >' rJ'' U 3 - ;V- 1 ^ •^^-'V-^:-— T" ;VT-fe iJ' - h (P G 

ME A) ^<7)JiiJi&;!^j^--r;v ; 1 , h^i^^y-^y. i, 3 -t>^^ h ^z^^y^ 

T-V-;v, 7jiT-b->'V. 2 h 3 - ^ h ^ v h 4-^ 

l>dfvh;VJ^>. 2, 3 - ■f-;i'T- v-^i^. 2, 4 -i^'^ ^;vT- v-Ji-^o^^i^ 

[0 18 6] 

y^y^ ^ v v >^(7)^^j^Mb7K».M> N, N- i^"^ r 5 F 

ffiv^T^^v^o tfz. ^:}x?3 0y#^^<7)^ ^-axti— ®ii'<-t*> ±jaiOj:--T-;vmM25: 

[0 18 7] 

. <^ :t 9 >^ :^ )Vit^m =^ ^« $-tJ:-l.:J5^:Jxoab^*-®%KX{±*^&«^«=^ 

mfhfihif. i:}xP?c7)T;Vxt: FmWS.t/<>- h »J^^FHltrlii^^JS L 
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[0 18 8] 

^m^itm-r^m^. ^mM(7)m.mmmmmm.mm (a) . (b) 

{±s ®# 1 0 BtL<ii3 0 J; i9 L < 5 0 %m*JiJ.±> 

t/c. at 9 9. 9 9 9M%mT. L< (± 9 9. 9 9Si%Jii.T. Ml::*?tL<ti 
9 9. 9E»%mTtO$alll-c?*^o Ziamji^ W^rM'a-L-rfflv>*:ar^tC{±, i 

[0 18 9] 

:2|:i§H^(75mwiiir3^mjiaM^ (A) . (B) ^mmm^^itmi^im^^^i^^. 

[0 19 0] 

:$:|§igcoa#fi^tMfflm% (A) . (B) i>Z^tix^7K';d-ml±. M# 1 m 
»%JilT. *-e^ 0. 1M-&%&^T. MKliO. 0 5MM%&.Tl,zm^^^tmi-tL^^ 

o 

[0191] 

mm^^^i^7Kir^. 7X<7)Y#jilS75Mg:vn«^^Sffii-^^^^'^tf ^tL^o 4^-^^). 
[0 19 2] 

Mi^mmm^z^^)m%'r^mmzm^^i>m^. :^mM<Dmmmmmmm.j^m (a) . ( 

B ) t± . 7X<^V#ME5&^lfi: ^#fitl ^ 5 t: j3 S 7K<^v#M;K^^~ 1 MM 

%&,T. §fSL<ii0. lM%J£'.T-e*-i> W^. MJ^i^'frt^ML-Cii'^1 0M% 

&.±. ^xi> 3 oMM%iii^±. miiZ5 omM%&>±-<7)m^x^:w-t^^tmi-tL\^^o 

[0 19 3] 

^co4tfe, :^mM<Dmmmmmmmm^ (a) , (b) T&^-'^TtLTv^-c^^v^ss:^^ lt 

[0 19 4] 

[II- 5 . -^(Dm} 

[0 19 5] 

:^^m(^mmmmmmm.mm (a) }±. fr^ELfc-^^ (d ~ (3) om^s^i*^ 

:t>'ft:^t)tjE?L«if5iimfc^%i:^#*Lrv^;s,o -fiS^ (1) ~ (3) (^m^Si^tt-Y 

^ o 

[0196] 

M£i4\ TIB<^^ (16) -ea:b$:}x;5)iE?L«!)3tmb^t/^^'^^ (1' ) "e^t^^tL^ 
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Ut2 4] 

R— A— R' jf' 



Ar 



Z 



Ar"" 7\r" 



(1') (16) (17) 

[0 19 7] 

tfz. m^Lfz-^^ (1) ~ (3) (DU^^m^H t^it^^ii. m^Kii^mi^fz 

^ _^=^ (1) ^ (3) om^S:^14-^ Xb-^®. jEJLfir^tmb'^tJ^T^^f^rtv 

[0 19 8] 
[0 19 9] 

2|s:||BJ<7)«:f^«J^M^ffi^!^ (A) . (B) \Z i.^^y.^%^-^mMmWB3. 

#-1i:#oTV^;2,(D-e. ^m^m*^. M^lrmm 

[0 2 0 0] 

i^.m^cowmm^WMumn (a) . (b) !9?i^^^tLsm«mmxf±^^0^o 

[0 2 0 1] 

-^^m(omMm%Mnm.mm (a) . (b) =srfflv^T««3im^f^^i-^:ir^ 
±^x^^o tfz. :^mM<Dmmmmmmm.)i^m (a) . (b) i,zx^mm^i^^mmmm 

[0 2 0 2] 
[0 2 0 3] 

[III. mmm^^^m^i 
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«^<^^«m#i&^*^^t^ov^r. mi (a) -mi (c) ^m^.i^^j^^^^u 

5gi-*o ^ib% mi (a) -HI (c) {±M;lx=^). 
[0 2 0 41 

HI 1 ( a ) iZTjK^jxfz^mmwmytm^ i o o a ti. mm. 1012;, ms. 1 0 1 ±i<zm 
^mm $ tL/ii#s 1 0 2 . lEiLmxm 1 0 3 1 > lost. i^eio?^ ^^-r 

^ o 

[0 2 0 5] 

mKi 0 1 ji, mmmwrnt^mi^i 0 0 ao^wi^-^^^^o mi 0 1 

^^1 0 W^y'^y ^ ^m^^^m^K\t^ «1 O 1 c7)jtMXf±W®t^/W'&v'; :3 ^ 

[0 2 0 6 ] 

Ml 0 2{i. Ml 0 l±.\z%mhfi^ JE+L-^A® 1 0 3--<7)iE?U±A<7?t^§iJ^m/c 

^^(^/No^Xt^s ; ; (3 >) . .i^'viin- 

r - i; y^comm^^'M^^l'^i^^mfhfL^ho M 1 0 2 (7?fM^-^i: ® 
Ml 0 1 _L-\ox/^°<7 ^ 'J M^WM^ ; il^co^sitS^. n yitm^o'itx 

/^V >'^-«Wm't'tc^tSc$-iJ:tMl 0 l_hic^;(^-t-**fe ; mft?m^lcJ: I9M1 

0 litirasmttm-^iim^f^^-r^;^?* ; mi o i±ir«sf4W^^M^M*i- 

^^^-^^^ei^^^lf "btL^o HSl 0 2{i. & 0%M±. #tr8 0%J^i. 

±-C^S ^ Lv^o Ml 0 2<^)¥${i. 1 0 0 0 nmMT. 0^ L< fi5 0 

0 nmmT-e* . S-g-S nmJa±^ §f t L < }4 1 0 nmJ^±-e*^o 
[0 2 0 71 

lE^L'^A® 1 0 3 1 0 2 co±tmtt "ia^So 

lE-iUBLxm 1 0 3 mm(D cii- 1 . ^ ^^b-^^] icis«om^g#i4 

ijm-^'^^^ti^mt Lv>o iom^, lE?LriAil 1 0 3 Kisif^m^^m^4 t y^t^ 

L < ^v>o ^ib% iiT'iis-tsm^$#tt^*><b^t/o^^S(7)tgsi«. m 

[0 2 0 81 

iE?L-^Aiii 0 3 {4. mT-^^tt^^t^-fb^tJtiE^LiiJi^mb^tJ^a^'ia^^fb^t/o^ 

;^ 1 0 2±ic5^^$tL^o 
[0 2 0 91 

Xi4^ IE?LviAJil 0 3{±. tuilic^ [I. ^:t>'-fb^t; •^y'yV'^ Mt^m) ] 
IBftcO ^ > 9 V :^ Mt^m * -a-tf if "C^ ^ >r t t L , i IE?L'^A;1 1 0 

3 tcistt^^^HJO^ ^>-9S>~^;Wb^%co^*»t4. ®#0. 1M%J^±. A?tL< 
}4lM%mJi. tfz. ji#9 9M%mT. L<i±9 5M%mT<75ttlil'e^^o 
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[0 2 10] 

^ o 

[0 2 1 1 1 
[0 2 12] 

*^#^l^t'll^$i^:^cSlJ^<55^-:^f?t;AtL. *^#t^l*]^M^'fc*^'^°>-7°-e 1 0-^P 

-fk^iiJ^^SjAi^miilfi^tlJfP LT^|il§-li:. -2)OiyhIn]|:^oT«;^(^ttfc*^S<7)llfel 0 
2 JiiciE?L-aAJl 1 0 3 ^=B^^^^o 
[0 2 13] 

^o^^t[p]^^o-Cg/&-;^^fc*^£^OPIfel 0 2 ±K^ElLmxm 10 3 ^5f^^$ 

h^^&lEimxm 1 0 3 =^5^^$^^o 
[0 2 14] 

m^f^mm. m^. mmmmmmm.j^m (a) ^mmL. ;^tf>^n- h-^^r^^ -y h 

fi^<^?l^^lI-&i^J; i^l^Ml 0 2±icM>fFL. ^ilLT. iE?U±Ai» 10 3 ^5^^$^ 

o 

[0 2 1 5] 

«t/ (B) ^iimt. hiS^T^V h^S^co^l^^Mffi^^<J: '9M1 

0 2±JC^^L, ^:^LT, jE^L'^AJil 0 S^fm^^^o 
[0 2 16] 

l^;gl0 2±tc, >7 ^^IslEllikXm 1 0 S^m-f^ 

-f^m^s iE5Lv±AS 1 0 3 fi. m^Lfc J; d \zmU(omMm.^iimm'^f^^fz^. 
§§<^««^Mfflm55;i|^ (A) . (B) ■^m^^xm^Wm:\zS:y)MWu^fi:h^hi)mt 
Lv^o i d L-Cf^j^$tt^IE?Lv^A® 1 0 3 (75|gl¥(i. 31-^5 iimm±. 0t L < 
{i 1 0 n mm±^ S /c. at 1 0 0 0 n mJy.T> $f^L<{i 500n mJ^T<55t&H'C* ^ 

[0 2 17] 

;^1 0 7 ^■^h'i^X^fifzm^hlE'il^Xm I 0 3 75-^ft^$^xfcjE?L^?j[l*J: <Slt^L 

->^>y' [h] ^ y y (D^m^i^. j^t^^v ;v^^-if if^?^;^.-^'; ;vT v - 
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[0 2 18] 

a: i)^-^ § o 
[0 2 19] 

1 0 3±tc^:^^jLT»mM$tL^o ^<Di.n izhxMm^fi^^^m 1 0 5 ommn. 

a-^ 1 0 n mm±. $ftL<(i30n mmji. t /t. 2 0 0 n mJiJ>T> $f i L < {i 1 
0 0 nmiy.T-e*^o 
[0 2 2 0] 

PtSi 0 Il^fe/S 1 0 5 t'«^*viAi-stS:»J^^/ii-o P^Mi 0 7 tLxm^^h 

aiLTfi. -^^'^sv-^ A-II^^. V^-^-^ v^i^-^ >- V'^? A-^^, ^"t^ A- y 

A-^^^c^fait^r^^m-^ikms^^'^tf ^tL;i)o mii o 7 ommiiM'M. irSi 0 2 1 

#JS>^^'jSfetL^o Mt^. PMll 0 7 t^^Ji 1 0 5 tcDW-MKL i F. Mg F2. L i 2O 

momwmmm immo. i~5nm) ^nx-r^^t^x'o. m^<D^i}^^\^±^^^ 

[0 2 2 1 1 

mi (b) mm'j^mM^ytm'^^mM'^^f'^^<^Mx^:ho mi (b) ^ZT^^^fifz 
mmm^^^m^ i o o b ti. m'¥-<D^ytm^^\^±-^'^^^^i^<'-^ lE^ii^xm 1 03 1 
n^is 1 0 5 t(DmKiEim}^m 1 0 4:dmiirhfi. ^<Dm<Dmits mi (a) i<z7j<vfz 
^mm^i^^m^ 1 0 0 a tmrn^j^m^^^-t^o lEiimmm 1 0 4 (7)#3|si.i: LTf±, ie 

^^^m^ir^mM-^^^tixX\^^tj:\^^^t^mt Lv^o 
[0 2 2 2 ] 

(Dii^if hti^o iE?Liim/i 1 0 4 (4 . :iirh (DjEimm'mt^^ ^ u^mmmx 
mm'i^KX ^lEiL'Bxm i o 3±tcf*;ii-^ :itKx ^jfm^ti^o ^^cdx^ ^zLxmj^ 

^fi&lElLmmm 104 (Drnmit. a# 1 0 nmM±. L < f±3 0 nmm_h> ^ fc. 
il#3 0 0 nmrnr. 0S L < {4 1 0 0 n mJ^J.T(7)|S|lI-e^ ^ o 
[0 2 2 3] 

mi (c) It. mm^mmmytm^<Dm<^mM=ffm^mm-r^fzisb(Dmx^^o mi ( 
c ) r^$tt/c*iim#^^*^ 1 0 0 c ^ytm 1 0 5 tmm 1 0 7 ^:(7)FBitcm^it 

^Ji 1 0 6y!)^mi1rhfi. ^<Dj&(Dmii. HI 1 (b) iz^Ltzmf^MW^^m'^ I 0 Oh t 

mm<7)mj&^^ir^o m^mmmi o e Km^^^hti^'^t^m^'it. mui o Ti}^h<D^=?- 

miE# 2005-3020766 



#11 2005-021983 



^~-J : 48/ 



m'ltXittfih^yi^') ^ ^ i^V (PMMA) m<DmMi^^nkLfz^.. ya^i-y 

yu^)ymMi^. 2 - t -r^;^- 9 , 10-N, N' - -> T ^ T > h 7 ^ y > 5 
y > n MTKmit^pBBMR'lt i^V n mmt^i^. n M-fe ^ ^'fb^f^^T&^'^lf o 

ST-lBu^tii 1 0 6 coMffii^ 5 nmm±. ^if i L< (± 1 0 nmmji-e*;&o -flL, ® 
#2 0 0 nrnmr, $f t L < ti 1 0 0 nrnJilLT-e^^o 

[0224] _ 
^13. la 1 (a) -HI 1 (c) KTr-Lfz^mmrc-^^m^l O O a - £ O O c (i. Mtt^ 
(Di><DKm.^^tli>ii(D-^-ii-^j:^^o fikit. HI (a) -HI (c) ^Zyj^Lfz (D t itM 

(Dmik. iP*)^ 1 0 1 ±t3i^M 10 7. ^ytm 105. lEiimxm 103. m 1 0 

(a) -mi (c) ir^L/c#;ioratc:^iisijoj£^o/i*f^tt/ii9 . iiM(D-&.±(7)m 

[0 2 2 51 

>&i3, ^y-it^'^^^^^-t^mii. Mi 0 2 tc®-r-?>IE?Lv±Ail 1 0 3-T:■ 

^^l£i>S^i^<. mUl 0 2 tPtMl 0 7 fccDFBlt::|^lt^tL;|,v>-rtLco;i-e^) iv^y^^ 1^ 

« 1 0 2 t^itm 1 0 5 t(Dm^ lEiu^xm i o a xniE^i^Mm i o 4 -e** ^ 

[0 2 2 6 1 

#^**^i 0 0 a-1 0 0 c (7)mafi:;^fet3ov^-c. ^^zmmiizmmir :h o 

*T-i ooa~iooc{±. *5^i 0 i±^(Dy^^-^y y^. M^MM^izx ^mui 

0 2 ^fmh. fm^fifzmu i o 2 <D±miz^ lEiimxm 1 0 3 RznE^immm 1 0 4 

^$a7t:iE?L-aAil 1 0 3 J^ZfyXii^lim^m 1 0 4 cr)±Jitc. M^MMil^JHtm^M 

rnm^x y)^^m 1 0 5 ^mML. ^m^fifz^itm 105 ie:>^iijscT. * 

^^♦i^xtiH^Mmst' J; 19 m^fiii^tis 1 0 6 ^=B^L. ^m^tifzmirmmm 1 0 e 

[0 2 2 7] 

lEiu^xm 1 0 3 wiEiLmmm 1 0 4 (^^i^-^ < ti^im^. m-^mm-m' x ^ ^m-r 

'^tr i ^ I^S 1 0 2 L. L, lE^imxm 1 0 3 :S.t/IE?Lfffii^S 1 0 4 

[0 2 2 8] 

[0 2 2 9] 

t/c. :^mmmmmmmm.j^m (a) . (b) =^fflv^T«^tL^iiMi±. 

[0 2 3 0] 

?A*]5:a^j®i7K^**+:S't^#^^-*^>t^^ o*cJsy.±. tfx'^ 9 0 t:m±. St-iil 2 
ot:ja±. #13 1 5 0'Ciii±> a#3 5 0 t:J!y.T<^iaK-^^s-t^^ Lv^ 
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iY,^^'n(Di1~'7 Ts^Wi^'^T g J; 19 i&v^fa^, 0^ L < 1 0 "CJilijav^S^g-etjnf^i- ^ 
[0 2 3 1 ] 

■^^^^^j^^^T gm±. 3 5 0 'CJ':ilT<^f£HT-|SH^'fb?a;KT c ^mM^ti^ ^ i:. X(±. 

D S CflO^tr^v^T 3 5 0 rJiJlTf^fElll-eB^li^^-^XtE^jajgT g^^^'tlM^^^'&v^i J: 

?affiTgiy.±. 3 5 0 viikTomm-^'^^BitumT c :^mm\^fi^£^^^ t ^\^^ o o 

[0 2 3 2] 

S-s-SUfPa^mT. UtL<i±3mm&^T. J; L< {±9 O^JiilTOlgH-C^^o 

[0 2 3 3] 

<r(^;ittr. (A) . (B) *fflv^-CM^iiflI-&l^ <£ 

[0 2 3 4] 

RRi/R Ro < 8X10-2 

[n c m] 

RRi/R Ro < 8X10-2 

(Drnm^^mfz-r. mmmmmmm.mm (j^jit. m rmwmaiM^^aM^ (c) j ^v^^ 

[0 2 3 5] 

^i-t?. RRi/RRo<^'(itMN$v^:^^^ m.mmmm<Dmmmm^mzni-^. m^S: 

[0 2 3 6] 

RRi/RRoO'fili: LT(±. 0S L< {48 X 1 O-^^l^p. J; L < (4 1 X l q-^t^ 

L< {4 3 X 1 0-^^mx^:ho 
[0 2 3 7] 

^i3, ?|lJ^0#com■^M{±^ «a#f&7fc*^<7),igt6{'®#ffiv^^,ix;&mm^>S"e^;2, 

^ i L< . S't 1 X 1 0-3 [A/c m^] -1X10 [A/c m^] Oftlil-T^^o 

^Ji-^t4iBiJ^«^0*l^#(^Fp!a=lr^i:;g,^ 1 X 1 0'^ [A/cm2] ~lxi 

0-^ [A/cm^] 0|£iat?*)^i t>6^tf * LV^o 

ffiiE#2 005-3020766 
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[0 2 3 8] 
[0 2 3 9] 

m^'^m-'mt^^tLXli. ±|a<7)%'I±^?||/c1-pii9 tCi5V>-C#tC|l.S:^tL:5:V^:^5\ Itl 
[0 2 4 0] 
10 2 4 1 1 

(B) fc|wiM-c\ M^^llOY^WJ^^^-ev^-c^ iv^o 

[0 2 4 2] 

■cv^sit^^^^o mwiiiim (c) :?5.t;^^«#fiu^^mffl#i^% (c) t^^sv^-c^j. 

[0 2 4 3] 

[0 2 4 4] 
Ut2 5] 



0-N-O-NH2 + 

H 




Pd2(clba)3-CHCl3 

dppf, NaOfeu 

i 

toluene 
85 "C, 4 h 



aw#( 1 



[0 2 4 5] 

3 g) ^ 9 -yu^y :^i-y V (2 5. 0 
g) , h;VJi> (19 0ml) (Di^^'^^ti^. h 
(0) nn;J^;VA#|# (0. 2 5 g) . 
yoLU-^y (0. 40g) > ( 1 0 m 

(2 0 0 ml) . mi4e± (6 0 g) IrjJPx.. 

;^?^L/if^. vfii4e±^«soL, »a± (2 

9 0%) LT#/io 
[0 2 4 6] 



;^-l, 4 -^a^-V^S^'T^ > (2 3. 
g) . t -y^h^Z^i-YV (13. 1 

V :^ i-j^y P^) ■ryr^ v y) v^vn- 9 v 
1, 1' -ifT. (-:^-7i-;V'i^>^-7 w y) 
1) ^M*»H1^T^ 6 or^-l 0^5-Fm^a 

MititT. 1 o^rem^L/zo mutx 
0 g) ^jnx.. m7ai?2 o^mm^wvfzo 

mmi^fz^. ^^^y (15 0ml) 

:itK2:y)^ Emmi (si. eg. urn 
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[-fb 2 6 1 




tetraglyme 
190 "C, 8h 



Cu, K2CO3 




[0 2 4 7] 



a^^mif, SeUtJl (10. 2g) . 9 - 3- Vy h ly> (23. 2g) .11?! 

(5. 0 1 g) ^ mk-^ Vt7A (15. 6g) . ^ (50ml) 1 

- L /cm. f;^i±^;l^-r -i. ^ ^: J: ^9 , S fitlJj^ 2 (12. 8 g . 6 5 % 

[0 2 4 81 
[^b2 7] 



a*#ffl^T> 0°Ctc?^4pL/iafi<;t»3 (10. 0 g) <7)DMFM(60ml) t::. 
ig_-/n'^jx.i^ 5 F ( 2 . 5 0 g) c7)DMF^fi^ (17ml) =1-1 ^^>i>^tt"f fftT 

Lfcft, O°C-e40#r^WL/So R)S?t*7X (2 0 0 ml) ^3jnx.. h^V^^' (2 5 0 m 
1) trttmL/co *«;i^7]c (10 0ml) L/if^. o^^^'^" V- ^ i:: i "9 iftIS 

10. 5g. W9 5%) '^^'fe^J^t LT#7to 
[0 2 5 0] 




ee^#i2 

[0 2 4 9] 
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Ut2 8] 




m^^3 (A-i) a6^%4 



[ 0 2 5 1 ] 

^mW^m^T. ^m^3 (o. soog) . (a-D 4-^yy°uidjv- 

0. 6 7 0 g) ^ :^'fb^^V> (5 0ml) ^MWlX- 5mmmWL-tz^k. x-^^^'U-^K 

x^MUL. m&nm-t&^tKx^. ^mm4 (o. s 4 e g. 1%) ^st^tfe 

[0 2 5 2] 

S fi^if^ 3 . m7]<it^m ( A - 1 ) S:^^^g 4 1 X 1 0 Mm<k^ V >'v#m(7)n^^X 

7.^^ Y )v^m2 i^zm-to m2 izmt>irmn< . Em^3RTfm7}<'i}:^'& (a-d t?« 

Mshfi^^-^^^^fz^ 7 0 0 ~ 1 2 0 0 nm#Sii*;^DM«: ^0-7^^0- K^^ T5-'^A:^y 

^ ^ y 7 ;v tc#ma^ g fi^% 4 ^ tL/c :i a: ^ . a 4 <D ^ :t > ^fb 

[ 0 2 5 3 ] 

gfitJ%4 cORi^lJf (MALD I -TOF-MSfi) tC:j5V^r. ^' ^ 

-e{iSfi^!il^*>lCffiS1-;|,m/z 7 9 0 (M + ) T&^mvifl^tt, ^-^ -f 7'-f ^ ^iO^T- 
ti B e^%-f ^ > t^ffi^i"* m/ z 6 7 9 (M-) ijmM^fifzo 
[0 2 5 4] 

1 ] 

lai (b) ti^Lfc«m#^:7fe*^i 0 0b tmm<Dmm^'tmir^mmm^^^m 

[ 0 2 5 5 ] 

:^^^7;^*^^±t^-f yi^'^^ • ^xsMkt; (i to) mmmmm^ 1 2 0 nmcoff^tcit 
mLfzi,(D (v^^vT-^;/ ^ttm ; m^tf-Amilp°n ; hJmi 5 o) ^sto^^h 

-2) 7X?$fes ^ V -7° o tr ;v T ;v rf - ;v i ^ @^t^^^<^|llM-^-^^fi:> ^ a - X-^M $ -^^ 
[0 2 5 6 ] 

^-r. ^(D^li^^-t (A-1) <^«^^*i-^ ^ ^>"fb-^t/i:> ^Km^\^fzm^M 
LM (P - 1) '^^-t'SmWmmttffi^^^b^t/ (m*¥±^^T-»2 9 6 0 0 ;^'yy^ 

^mumi7 7V) Tm<Dm^^ (h-2) iz^-tjEimm'mt^m {ij^y^um^ 

;K1 4 7°C) t^-^m-t^M.^^^> TIE^l 2 tc^f ^fl^-e, ±|B**9^^^RJitCXlf 
>=i-hL. MJ¥3 0 nmO*&— 5&^m=^B^Lf^o y^\£y ::i - V ltiz%^Xtr^£ ^fzo 
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[0 2 5 71 
[<b2 9] 




(H-2) 



[0 2 5 81 
[»1 2] 

^12 



mm 






■i:t>ih^m (A- 1) 


0 . 2 omm% 


m^mm^m^i^it^^ (p-d 


0 . 3 3MM% 


lEllWimmt^<^ (H-2) 


1 . 6 7afi% 




1 5 0 0 r pm 




3 0^ 




:t—y'>-r^ 2 0 cc, 6 0 ^m-mmnm 



[0 2 5 91 

|E'i^°>-7l^ J: ^tT'^o/cm. Sei*I(7)*^^;&^^2 X 1 O-^T o r r (#^2. TXIO"'^? 
. 4, 4' -tf;^ [N- (9 -■7i-^> ^ v ;v) -N-'7a^-=-;vT 5 y] H--7 Ji-;v4-in 

^LT^^^^T^of^o ^*Bf (7)^^;g(± 1 . 3X10-^Torr (1^1. 7X10"^? 
a) . ^*jlS*(±0. 2 nm/#^t:\ MJ? 4 5 n mOM^iE?L^^AJlc^±t^M bTlE^L 

[0 2 6 01 
Ut3 01 




(H-1) 

[0 2 6 11 

3\m^. l&^SO##hLT. Tia<^5#^^ (E-l) ir^-rT;V5^'irA(D8-Ii K 
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ndrv^y U >lt#. Al (C9H6NO) 3m^(0)iyy:^^m^^X. mWK-}}\i^.LxmM 

^ff^ofco mM^<Dm^&it 1. 3x10 -^Torr (mi. 7X10 Pa) . mm 

[0 2 6 2] 

1] 




(E-1) 

[0 2 6 3 ] 

^ ^ LT 2 mmiligO;:^ h 9 7°ibtv^ K-v;^i^ PfMO I T O 

Jl^*^tIWl»tlLT^Ml*)(7)a^J^^S2 X 1 O-^T o r r (1^2. 7X10-'^Pa)M 
Tt^'&^S-ep^L/io PtMtLT. 3fe-r\ y-y^t')^^^ (L i F) 
- b =&fflV^T. m^il^KO. 1 n m/f>\ 7 . OXlQ-^Torr (f^ 9 . 3X1 

0-*Pa) -C\ 0. 5 nmC0MJ¥T'^^»(7)±tcML/Co ^l'^ T;v 5 A =|•|Wl5|t^' 
^ U rr^^- V I'X ^inmLX^ MMMmO. S nm/f>\ *^JS l X l O-^T o r r 
(*^1. 3X10-^ Pa) T'jgiffS 0 nm(7?T;v5 A;i*?F^^LXPtM=^51^j3KL/co 
;y>_h<7)2;SMP«<^^*0tO*^^ia^i±^atCj*#L/^o iy.±<7)«t' LT, 2mmX2m 

TfB<7)*l 5 izmt>-to 

[0 2 6 4 ] 

^1 5C0M*;^-e.> (A-1) ^-^tf iE?LV±A/i * 2 0 0 °C, 6 0 ^p^it/n 

, S^^tt^^B-^^k-^^ (P-1) RXflElimmmt^m (H-2) :d-?)-f 

(A-1) '^om?-#K)^^'ts,r !9 . :^^^>'7v:^;v (■7i;-^'¥VT) i^^^^JaS;-!"^ t 

[0 2 6 5] 

immm 2 ] 

-f ^tV'fb^tjt LT. :t ^^^b-a-flJ (A-1) <DiXt)^\Z'9h<Dmzy^'^ (b-so) * 

0. 2m.^%^mw\^fz^}im\-\t'mmi tmm^^i^x^m.n.^^im^^v^mi'fzo 

#ibtt/c*^o%:)fc#t±^TIB<7)^l 5t;^1-o 2 0 0°C(DMWMMXi^'&m&xm% 

[0 2 6 6] 

[jrb^l^Il 1 ] 
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[^13 1 



1 3 



11—1 A/IV 




. ./: .. - >7t> Vrtlt t-/Tf 


(P P B : TsB^it^O'fb'^^f) 


0. 2oa4% 


M^^ttS^B'^^b'&^I (P - 1 ) 


0 . 3 3fi»% 


iE?L«Ij^tt'ffc'&#I (H-2) 


1 . 6 7«fi% 




1 5 0 0 r pm 




3 0# 




h7°l/- hiiTS 0°C 1 ^r^liP^i^iiom. 
7'>-^ 2 0 Ot:. 6 O^^rBlJp^^^g 



[0 2 6 71 
['fk 3 2 1 

F 




(PPB) 

[0 2 6 8] 

^ (^^-^ :7;v^n-7ai-;v) ;J^'7>' (PPB) ^#tpjE?LaA/i ^ 2 0 0 6 0^r^ 

[0 2 6 9] 

[Jrb^M 2 ] 

[«1 4] 



1 4 









(P P B) 


0 . 2 0 mm% 


mMmtti^^T-fb^^l^ (p-1) 


0 . 3 3 


iE3i«ijM'|4<b^i^ (H-2) 


1 . 6 7mm% 




1 5 0 0 r pm 








::r-:/>"e 1 0 QIC, 6 o^mM^i^ 



[0 2 7 0] 
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;^ (^y^ry)v^uyj,-)i^) ^^yy (PPB) ^^iylEll^xm^ 1 0 ox:. 6 o^P^ 

^!f^ (A-1) icJ;b-<-C) S^^#tttcSbv^/ia6lc, m^^'m^'^itLfz'h'Dt^^h 

[0 2 7 1 ] 
[*1 5] 



1 5 





Ct:3 


1 0 0 c d/ra^O 


jSfSl 0 0 0 c d/m^CD 

h^(Dmmm)s. [v] 


'^mm 1 

(A- 1) 


2 0 0 


3. 5 


5. 1 


*m^J 2 
(B- 3 0) 


2 0 0 


6 . 8 


9. 7 


J;l:«^e«l 1 
(P P B) 


2 0 0 


8. 2 


11. 1 


it«^^«)2 
(P P B) 


10 0 


4. 2 


6 . 3 



[0 2 7 2] 

[0 2 7 3 ] 
[^16] 



1 6 









-(^y^^m m^^-^m (a-d ) 


0. 4 0SM% 


(M^^b'&^j (P - 1 ) ) 


0. 3 3SS% 


mmw^mt-^m my^it^m (h-2) ) 


1 . 6 immx 




1 5 0 0 r p m 




3 0# 




Ji^'y h:/^- h±-t?8 or 1 m^iMmm.m<o'^. 

:^~y>T2 3 0'C, 1 s^rBisn^^iS 



[0 2 7 4] 

#i^;f^7t*^<7)|&Mf^4*^2 Q\Z^-fo ^2 0 0$t*i^^t-5i^~$B< ^ 2 3 Ot:. 15 

[0 2 7 5] 

[^JfeM 4 ] 

lEiu^xm^mm.'r ^^^^^^'T(D i. ^ K\^fz^ ti^k^t. mmmi tmm.\^\^xy^m. 

[0 2 7 6] 
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mi 7] 



mm 








0. 4 0 ss% 


m^ih^'^ (p- 1) ) 


0. 3 3m&% 


m^mmmt^^ (m^^t^<^ (h-2) ) 


1 . 6 7as% 




1 5 0 0 r pm 




3 0# 




h-/i/-h_hT 8 or 1 ^m-humnmom. 



[0 2 7 7] 
[0 2 7 8] 

imm] 5 ] 

[0 2 7 9 ] 
[*1 81 



1 8 



mm 








0 . 8 0 sa% 


(Fd^^b^ii^ (P- 1) ) 


0 . 3 3SS% 


m^mm'mt^^ m^^t-^'^ (h-2) ) 


1. 6 7a*% 




1 5 0 0 r pm 




3 0# 




hyi/"h±-e8 or 1 ^PBiJni*f^#oo^, 

y>-r2 3 o°c, 1 5 ^mm^^m 



[0 2 8 0 ] 

#PjtLfc^^<^^^#tt^^2 Ot'^fo *2 0 <D^^Km^:^m < . 2 3 0 "C. 15 
[0 2 8 1 ] 

[i:mm 3 ] 

[0 2 8 2] 
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[^19] 



^19 









TB P AH 

(hUX (4 -:7'D^ :7i-;i/) 7S.:^^A 
^^^^ UUT y^^E^-^— h) 


0 . 4 omm% 


m^it-^m (p- 1) ) 


0 . 3 3a»% 


mnmmmt^<^ m^it-^^ (h-2) ) 


1 . 6 7BM% 




1 5 0 0 r pm 




3 0# 




h-:fu-h±-C8 o°c 1 'y^muamMmomi. 



[0 2 8 3] 
[^b3 3 1 



Br 




TBPAH 

[0 2 8 4] 

[0 2 8 5] 
[*2 0] 



2 0 





mm [as%] 




mm^^ 100 

c d/m^O^F® 

[V] 


)i^^5&^ 10 0 0 
c d/m^CDBt© 
miJllBE [V] 


mmm 3 

(A- 1) 


0.40 


2 3 0 


4. 0 


5. 6 


^MM 4 


0.40 


2 3 0 


4. 0 


5. 8 


^»y5 

(@6tltl4) 


0. 8 0 


2 3 0 


4. 0 


5. 7 


itmm 3 

(TB P AH) 


0. 4 0 


2 3 0 


8. 3 


11.2 



[0 2 8 6] 

[^IfeM 6 ] 
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[0 2 8 7] 

mmlz. i'^ 1 mm(D\m'^'itmitmm c^v-^'^ o y-4 3 ?) ^m^L. 4> 

[ 0 2 8 8 ] 

f^o j*l=Bumcomffi^^2 1 tc^-To l^a^'fb'^i^ (A-1) ^^tflETL'^AiS^^i-^* 
1 0 or-es 0 0H#F^<*l=-t;2>^ tt^J;^. ]|EtilSJ±<^±#^M^$:*^o/^o 
[0 2 8 9 ] 

[Jrt^flJ 4 ] 

fll^-fb^* (A-l) irlt^-CTB P AH^. 'i^^m'^<nm.^ifQ . 4 0S4%^:^'5> 
t::L-Cfflv>/i^fcmi-«> ^ii^J 6 a: L-C*^^^^^L. 1 0 0 "CMW^^O 

ma^ilJfetf^o M:i:^m2 1 t3^i-o TB P AH«r^tfiE?L-^Ail^^i-^*^fi. 
Mm<7)mi±'f>^ft < > Ht^l 0 0°CT'5 0 O0*F^'f*l=L/::tfim<^SJ±(^M^^^^^o/io 
[0 2 9 0] 
[^2 1] 



2 1 





mm [ms%] 


7. 5mA/cm2Ojli:;&|p0m»fL^ 
®^bfc<i:^©3^T«i± [V] 




1 0 o'c-r 5 0 oBtr^i 




(A- 1) 


0 . 4 0 


4. 2 


4. 7 


0 . 5 


\kM.m 4 
(T B PAH) 


0 . 4 0 


4. 4 


5 . 3 


0. 9 



[0 2 9 1 ] 

mmm 7 ] ' , 

*WJ6 fc|W|#O^JllI"t?fp^L/::*?-i'. (2 4'C) 2 1 m A/ c (7)^mm 

m^(Dm^MJ±^^2 2iz^-ro mm^t^^ (a-d ^o. 4 omsro-^tfM^T^^^-?. 

[0 2 9 2] 

[||»J8] 

(A-l) ^0. 4 0m»%(7)ft;^ 19 t'. ffl/F'fb'^J^ (A-l) =lr0. 2 0 
fzm^i^. (2 4°C) t?2 1 mA/cra2<7)^^»iL^^lTK®^L> WiWi^m^<^m.W} 

m&'tm^hfzo mmmtiibm<7>m&t. i o o om^Mmm<D^^M}±^m2 2 ^miro 

M^it^^ (A-l) ^0. 2 Oig%'a-tp^:^Tt5e>^^5I^^Lfv:jE?L'aAiS^^1-'5>^^ 

[0 2 9 3 1 

[^jfef 11 9 ] 

M^'fk^tJ (A-l) =^0. 4 0Sfi%<7)'ftt»l9 -^JTF^t^^ (A-l) trO. 6 0 

miE# 2005-3020766 
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fO^fk-^tJ (A-l) ^0. 6 0ma%^tfM*?S^-^?fML/cIE?LaAii^*1-^^^ 

[0 2 9 4] 

[^I^M 1 0 ] 

m^'it^m (A-i) ^0. 4 oM.t%<Dit^^ m^'ih^m (a-d ^o. so 

fzm^iz, m.U i2 4V) X-2 1 mA/c m^O^Ssft^m^aSL. IWI^tC*T-«0|gi!j 

mji^vijj^L/^o mmmttbw<Dmj±.t. i o o 0B#fBiamB#c7)^^mi±^ft2 2 tr/K-To 

I^J^jb-^tJ (A-l) =^0. 8 0MM%^tfm^\^:i^h5^^Lfz]E'^Lmxmi^ir^m^ 
[0 2 9 5] 

iitmm 5 ] 

fa^^b-a-t/ (A-l) ^0. 4 0S»%Oft^ ^ TBPAH^O. 8 0Si%'a'tp 

Lfzo MW.mi^^<om.s.t. 1 0 0 0B#MmB#(7)^^mi£^^2 2 tr/j^-To tbpah 
=^0. s omM%^tfmy(^m:d-hifmLfziEiu^xm^m-r^m^''i. ®mpi^B#<^*^ 

[0 2 9 6] 

litmm 6 ] 

M^jk^t/ (A-l) ^0. 4 OMm% <Ditt}^)K^ TBPAH^O. 2 0M%^tp 

m:^-m^hiEiLmxm^m%Lfz:i tmm. mmme tmm<^^m.xi'fW:Lfzm=^'>z^ 
(2 4°c) -e2 imAx cm"<D^mm'tM^^mML. mm\zm^(DmW)Mi£^m^ 
L/co ®m^$&^^omJ±^:^ 1 0 0 0B#rBiiimBf<75^^mi±**2 2^:^1-0 tbpah 
^0. 2 oMm%^t^myf^im^hMmLfziEiu^xm'^^-ti>mi^it. tbpah^o. 

[0 2 9 7] 
[«2 2] 



2 2 





[s*%] 


2 ImA/cm^cojli^^f^my^^ 

mmmmi'rzh^cDmTmjE [v] 




1000 Btra^ 


10 0 OB^PbISS 


Il:!^^!l7 

(A-l) 


0 . 4 0 


4. 5 


5 . 2 


0 . 7 


HiS^y 8 

(A-l) 


0 . 2 0 


4. 5 


5. 1 


0 . 6 


(A-l) 


0 . 6 0 


4. 4 


5. 0 


0. 6 


iijs^y 1 0 

(A-l) 


0 . 8 0 


4. 4 


5. 1 


0. 7 


it^m 5 

(TB P AH) 


0 . 8 0 


4. 7 


5. 7 


1 . 0 


bt^m 6 

(TB P AH) 


0 . 2 0 


5. 2 


6. 4 


1. 2 
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[0 2 9 8 ] 

mmm 1 1 ] 

mmm i Kmm-r s ^mx-mm^^ ^ - ^ > vm.^'^ l i t o mR±. t~ . ^ ^ yit^'m 
m7y^i\:^m (A-i) ) hmmmm^-m5^=^iY.^m mw^it^^^ (p-d . m^*^ 

^^-*2 9, 6 0 0; 17V.)) ^^y^-t^m.^m'k. TlS'^^fr-e. 

[0 2 9 9] 
[«2 3l 



2 3 









^^yit'tm (^J^^t;^^ (A-i) ) 




(^ii^fb'&Ji^ (p- 1) ) 


5. oma% 




1 5 0 0 r pm 




3 0# 




•a^yh^V— h±T8 o-c 1 6^mMmm.i^(D^i^^ 



[0 3 0 0] 

y^iVJ^^y^ (L i F) r'T^'i^"- h 4-fflv>-c. MM^f^O 
0 1 nm/#\ *^JK9 X 1 0-^ P a) -e. 0. 5 n mCDM)?-c'^7lc;/i<7)±t'J5KML/i 

#> M^BSX 1 O-'^P a-eUffS 0 nm<DT)^y^^'y ■^m^M^\^xmU^MJ$LLfZo 
^.±(0 2 mMBU<^MM^<7y^UUmiiMUK'\^WLfZo &.±<Dmi^ LT. 2 mmx 2 m 
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